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Table 1. The pedigree information of the studied Border herd
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Table 2. Descriptive statistics of the studied traits in Border sheep
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Table 3. Characteristics of the used marker panel
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Figure 1. Number of markers in five different groups of rare allelic frequency (MAF)
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1- Restricted Estimation Maximum Likelihood
3- Genomic relationship matrix

2- Genome-wide Complex Trait Analysis
4- Genomic Best Linear Unbiased Prediction (GBLUP)


http://dx.doi.org/10.52547/rap.13.35.139
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.35.13.9
http://rap.sanru.ac.ir/article-1-1225-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518622.1401.13.35.13.9 ]

[ DOI: 10.52547/rap.13.35.139 ]

s sy 5 55 doms oS8 o o Lo IS, 50l o

WY SidaosS 53 (oS Slio (sl SlaS T gl bl 2 o835 l)ls sl 2]

5 Pges (VY) Bdges dy9lp SPA loyms leMb
e o ly ol 95 g9y (imgR > (V) GhBes
Loy glaie 03l b (slacumos ;3 1) QTL (sl
Sylilinl (olbd Hlude Jg L3965 dyglp (+/F) s
o 0jll (LS b cpullime ol GiagR 53 (6 il
wikoh (V) ohlKea g o (YY) cdl ilsel
9 230 518 (cwyp 3)90 1y (o9 (b)) iliee (sla b,
Cuje 5l 8 i sl e ST a4 2 518
oy g (9] g SleMbl Gl lojen eolatl
Caus y YL b alie o i Cors i dioo o
(VW) 3l lis 393l i ol Aleyo vz Sy, @
3 odal Cundty Luibyly linl )3 ond samlie olis
Sl dosld Hldlu cglas > & Wilgs o ccalisre lalllas

2l o o3l (g )lol (sla Jro g Lol

woxt 3 ol g ) o) o ) Sl e LD (e
(FO) ) (K 0f Jos a5 Cumer > (Lol L3 Lo
SNP iy §) oolizial b gladlian 15 (VA) oo 5 551,
949 Gy e lp |y (eg) phicdlyy luie & K
AShs gy b Wl g pe libnsS (35 568 0js
OIS I¥E g ON o edd dgame  pledCasyd
s phcdhy Hlde (V) hlSen 5 sl ((JA) L3905
L gl ye WS )> s )0 Jobo g )8 (lp |y (gl
5 oile (V) Wajel Cawd 4y /FA 5 <YV il s
A5 Sy el oMbl elizal b () o)yl
9 el B Jsb lio Gl 1) (pdycdlyy jlade gy
(V) L5053 dyglys +IFA g <I¥Y i 4 ealy S b
Sl 1y el (g p3c8lyg Hlide (V) o Ke g ()20
5 oolitel b Wil aghsye didosS > oy LB ko

plas 1 eslizal b Sglize oS M Jlold 5> opsite S5 b1 51 eolinal b (K55 slagill 5 o by cslizl < Uy

Table 4. Genomic variance components and genetic parameters for univariate analysis in different minor allelic

frequency using all SNPs
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Table 5. Genomic variance components using bivariate analysis using all markers (numbers on the diameter of
genomic heritability and numbers above the diameter indicate the amount of genomic correlation)

i B Jobo oy 4 5kad

. ; (PSIS) xSmd 0js (pSehS) g i (1olg) cao oS T Jlgly3 ]
(o) (095)
V- IYS S¥YEN oNVE Y vjooxe/V€ (p55kS) g js
ofeak/ry JEAEL/NA +[Yoxe/YY (p)SLS) 55 2 0139
¥y o [¥oxe /Y)Y (09554) oty b ylad MAF>0.01
+[oYE+/VY (oslsn) wiy ,5 Jobo

538 e 5 Ao igl i (5l MAF Giliso (glaeg,5
ok o3l 5 D B Y (o S5 15 iy S5 B g Jobo

MAF il (sWog,5 U b o (0935 (miliylg s152
p e (Ml )3 b ySoLis wrew (58,5 a5 ) Cu
095 iy adllas 3y50 Slao (gl (S by 4y


http://dx.doi.org/10.52547/rap.13.35.139
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.35.13.9
http://rap.sanru.ac.ir/article-1-1225-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518622.1401.13.35.13.9 ]

[ DOI: 10.52547/rap.13.35.139 ]

VFY

Gogyly osddss 9 65) dasem ol Jlox ¢ olbris Lo pames Sy (50l ol

oS g 35 <[ = [V OleS” T Jlgl3 b gl 095 5
L ok cido sl ab osnline poxiy g pow 09)5 )3 )l
Aoy @ oMb Ay (SB) bly @iy oS el
Jio 3l 5 039 g (s> MAF 09,5 iy 2 BSNP
D yike iy 095 )3 ITT U s g pod (slaog)S
039 N G o dw (slp W3 LS b & jghalen
osbily g Hlhe pple eds B b8 5 (6pS e
5 e g /Y 5l eSS (M Slgls edgdze )3 ¢ 0955
G S sbarg ) ladlae 3 (V) GhlSes
O iy Slae slp (og) by Sl Ao yd VB &5 L3905
s oIV ) 35S Jlgld b )il bawgs dipws alise
cilae iagh oyl ) sdel Cowd 4 @l b a5 d4d 0
Cdo 6y 5 5 ol o 50 Guind G (V) sl
(otal B (S5 pibly Sl @Y b ke <o 0
(MAF) ClaS T g3 b GlaSNP 5l oslizal plin
Gy adloe ol gl b &5 (VF) 45 amg /Y ) i
P Sl 4 dg b cub calls piy U Job cawo
osblly @iF S Coge Bl (sl lacres
Pl pae il pite M SlglS s p (S
GWSNP 5 ol Gl b 'l sbacslly o i)
aS" ol ol lio u;l)JL) c(\') ) uul: ‘@b ol cuigiy
b e jl gy JB i MAF>-/V L ;) WbSNP
b Vb bls ) sl ly Ll cslacally &8 blis 5
er 5 S (1) L5 e dng itn WSNP oy
pe5 (HANWOO) (glo)S" o8 Cumen (59 sladllas 1> (V0)
5 W5 sl Al Slapgises)S ulel )
Cowd & (og] pibly A 3 1) poiges)S B e
Vo il sk VY pojaeg)S ool Cuwd 4 ol gl .00l
W AY 55 G 0y Slae Glp Ty (o955 lly I ae)d
15 OA) e 5 sasly (1) 5,5 4y Sale VF
< 235 )5S Wyl ogpe laidsS (9, (sladllan
2o)> A dgde g Agi (3jg (Sif wib)ly 2o A 290
bzl GBSNP lawg (6pS b (s (Seb) owillg
Ol o J oleiiy 3 ((VA) Ad as g MAF>./VA
A oy g Jlenl «S)p ol dse oz (V))
9 95 gl b casl Sl 3500 ol Slol 3 b sl
@ oad ang (S oelly olie 3 mlezel LB

(V) L] cand

VFY Sl Y0 o5laids /2 s Sl ool clidgs (slouimngy

MAF Giliso 09,5 g 1 ol Cawd 4 (sladygl ool
U 55 g gl ,S0uSG b plgr g 4Blas sbajlUl 5o
Dol pae > 4 09,5 o 4 baye (sl il aillas
ho ez p ulp Al ooyl Sl g (Sisy
doog,S don LS‘)? 143‘51).?' L;Lm)',)’lsl 5D ol J)Blﬁ yoolio
4l s 4 090 plgs 3JUT 5o osel Cuwd 4y polie 1 i
e IS Cpgns p3i5 i o lilis (slogll 53
Cod WS (o0 Joo (o] puibly a0 S0 Lise
b @ g bl )3 500 (sl og)S ) bagyj Jes b
Py o By ol mls (oS Slic oo o
e Wi dow g ajod j0 Bl Gslite Wl
o U calises (slrog )5 (gly odel Cawd 4y 0535 uili)lg
o1d lulid (S5 illy o eplys 3T )3 05 alie
o35 U og)S o bl s 4 il lnes,Syj Loy
d)JJle)? Eaoe Cubld 2929 u.,\fl.» &'9» 393 d}“’
IS 5l edel Cawd @ lade wlie plg UL 40 o 59l
a alblis U1 5 bl oy chv ks o <l SNP
laS M Jlld K05 (slaog,S L oS o astl S
lao (o955 pib)ly ag ) )Slis JS g ansls bl
09,5 & > Sphcdly goerme M 4B)S Hlai > (oS
S ol jlde | il woleS” (M Slgly8 il
555 sl 5 o3 by (sl o BSNP S
Dol Galises cloog,S b Laye plg U1 51 oolizl |
Foomo Cawl oA 53)51 Fodss p oleS A;U]
M Slglp il sloog)S (sl 045 251, s pducilyg
IS5l el s 4 lade diline Lo yas plgi 3JUT o el
» LSNP sliss as 51 g Claw aen sl LSNP
ang (Sui wilyly Hlade Lol g diliie ccalisee (slaog)S
o5 S sy o Oglite MAF (claog S Lawgi 003
MAF 65,5 i )0 +/8Y 295 b+ alald )0 g5 59 slp
Slold b gl 09, 53 0ad dyglyy ko ity 350 yusie
T e S T A AR
o /DO U o dleld )3 09 (6 picdlyy slade caibiol
oy e gyt [NV T Slgls 058 s,
2 el b by Glae gl ob olais] des o 1) 093]
by ord Qlolid (S5 by om ey U
e sl dg25 oYL g9 walie  (gloog)Sy;
» MAF 095 7y )3 dy )0 Jhd (o0g] (s il
0l 3yglp JlMde iy gy e /YD dgds U+ aleld

1- Causal variant


http://dx.doi.org/10.52547/rap.13.35.139
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.35.13.9
http://rap.sanru.ac.ir/article-1-1225-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518622.1401.13.35.13.9]

[ DOI: 10.52547/rap.13.35.139 ]

VY

B9y wader 9 (335 deoe (old Jlox obris Lo e LIS (g al el

._\...n.m?f Pl @S Olao (5‘)" ul...os L;Ui d‘sl)ﬁ d.:l.wl » L?"?"} &)“‘”Lﬂ)‘ﬁ d‘?‘ .))s’l).g

2 ke W gl e laog)S L bspe plys 3JUT ) oslinal b (S5 slajiall g ags oully slip! 5 oo

MAF>0.01

Table 6. Genomic variance components and genetic parameters using joint analysis related to different groups of
rare allelic frequency in MAF>0.01
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Extended Abstract

Introduction and Objective: Accurate estimation of genetic variance components is essential
for the correct prediction of breeding values. The discovery of SNP markers and advances in
molecular genetics and the discovery of new methods for sequencing the entire genome of
living organisms and the development of bioinformatics methods and computer science have
provided a great deal of molecular data and created a branch of genetics called genomics. This
study aimed to estimate the genomic variance components of Border sheep using SNP data.
Material and Methods: For this study, the SNP panel, which was genotyped with a 50k marker
chip from Illlumina, was used. Data were collected at Falkiner Farm in Australia. The studied
traits were birth and weaning weights, diameter, and length of wool yarn. To study the
relationship between allelic frequency and the amount of justified genetic variance justified,
SNPs were classified into five different groups of rare allelic frequency (MAF), with
approximately equal numbers in each group. The analyses were performed with the approach of
limited genomic maximum likelihood and the method of analysis of complex genome traits with
GCTA software.

Results: Genomic heritability estimated by SNPs with a rare allelic frequency of more than one
percent for birth weights, weaning, diameter, and length of wool were 0.58, 0.47, 0.59, and 0.2,
respectively. The contribution of different groups of SNPs with rare allelic frequencies in
justifying genetic variance for different traits was different and in general a significant part of
genetic variance was justified by SNPs with <MAF <0.20. The genomic correlation was
estimated between high body weight traits and low wool traits. In total, the genetic variances of
the 5 different MAF groups, which is a separate analysis were much larger than the variance
calculated by all SNPs simultaneously, were much larger. But the sum of these variances in the
combined analysis was similar to the value obtained from the total SNPs for all the studied
traits.

Conclusion: Although the number of SNPs was different in different groups, the amount of
genetic variance justified by different MAF groups was different. According to the results, a
very large, ideal sample size and better coverage of low-frequency variants are needed to obtain
a stronger and more reliable inference.
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